A simple and rapid-acting approach for the reduction of C-reactive protein.
C-reactive protein (CRP) is an acute-phase protein which can bind to and aggregate oxidized low-density lipoprotein (ox-LDL) particles, thereby enhancing the uptake of oxLDL by macrophages. This finally leads to the formation of foam cells that are a typical characteristic of atherosclerotic plaques. Serum CRP has been shown to bind to phospholipids such as phophatidylcholine (PC), phosphatidylglycerol (PG) and phosphatidylserine (PS). Owing to the rapid and efficient clearance of nanoliposomes from the circulation by the liver, we hypothesized that nanoliposomes composed of the mentioned phospholipids can serve as a potential tool to lower elevated serum CRP levels following acute inflammation. To evaluate this hypothesis, nanoliposomal formulations containing hydrogenated soy phosphatidylcholine (HSPC), a combination of HSPC and 1,2-distearoyl-sn-glycero-3-phosphoglycerol (DSPG), and a combination of 1,2-dioleoyl-sn-glycero-3-phosphocholine (DOPC) and 1,2-dioleoyl-sn-glycero-3-phospho-l-serine (DOPS) were prepared using lipid film hydration method followed by extrusion at the final concentration of 20 mM. To elevate circulating CRP levels in mice, 0.1 ml of Freund's complete adjuvant (CFA) containing 5 mg/ml heat-killed Mycobacterium tuberculosis was subcutaneously injected into the hind paw of the mice. CFA-challenged mice were intravenously treated with nanoliposomal formulations at the dose of 250 μmol/kg 16 h after CFA challenge that is coincided with peak serum CRP level. After 2 h, the blood was collected and serum level of CRP was measured using a quantitative sandwich enzyme-linked immunosorbent assay. All nanoliposomal formulations showed a size range from 100 to 150 nm in diameter and a polydispersity index of < 0.1. Results showed that all nanoliposomal formulations including DOPC/DOPS, HSPC and HSPC/DSPG could significantly decrease serum levels of CRP by 82.76% (74.44-86.92%, p = 0.0001), 44.41% (35.79-50.21%, p = 0.0001) and 38.47% (17.21-43.52%, p=0.0002) [Median (interquartile range)], respectively, when compared with the control group. Dexamethasone as a standard could decrease serum CRP level by 27.47% (16.32-31.63%, p = 0.0025) which was a smaller effect compared with the nanoliposomal preparations. In conclusion, negatively charged nanoliposomes could efficiently reduce the elevated serum levels of CRP in CFA-challenged mice.